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Urban Diversity or Spatial Segregation: An Examination of
Israel’s Flagship Urban Renewal Plan (TAMA 38)
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TAMA 38 is, as of the time of this research, the "flagship” of Israel's urban renewal policy. The plan
introduces a mechanism in which the state offers incentives to developers and property owners,
for them to cooperate in renovating old residential buildings with an aim to make them earthquake
resistant. This mechanism makes TAMA 38 an interesting market-led plan as the role of the state in
it virtually comes down to regulation. The plan is even more intriguing because it was designed for
single buildings while being a national master plan, thus creating a shortcut through the planning
process that enables to skip lower, local, planning bodies. This has increased its economic feasibility,
but eventually created a critical discussion on its less-controlled implementation pattern and its
accumulative outcomes, mainly increasing population density and pressure on existing infrastructure.
So far, no research has given attention to the accumulative influence of TAMA 38 in terms of urban
diversity — the theory that lies behind many current urban renewal programs across the world. This
study analyzes the influence of TAMA 38 using the urban diversity principles of social and housing
mix and comes up with intricate and interesting findings.

Key Words: Israel, urban diversity, urban renewal
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Accommodation sharing of diverse ethnic groups in a migrant
neighbourhood: the case of Whitechapel London

Erez Hatna , "N 0D1'YD N'NHbwY
[>'N 72 NV'DNAIIN

The tendency of families to share their residential unit is influenced by various socio-cultural and
economic factors. One of which is the ethnic identity of the residents. In this study, we evaluate this
residential tendency for different population groups living in the diverse neighbourhood of Whitechapel,
London. As a neighbourhood that is populated by many migrant families, Whitechapel is an excellent
case study for evaluating the relationship between individuals’ identity and cohabitation. The study is
based on a comprehensive door-to-door survey and interviews that estimated the number of families
and ethnic identity of residents. Our analysis reveals that almost all the families that share a residential
unit identifies as belonging to the same group. We find considerable differences in the cohabitation
tendencies of different groups, which are maintained for both private and social housing. We present
the segregated patterns of ethnicity and the uneven spatial distribution of co-residency and conclude
by providing the perspective of residents.

Key Words: Co-habitation, Adaptive behaviour , crowding, Accommodation sharing

ND'N NVDIAIIN ,D"WN 60-N N'YNIYN N'DIAINAN NTIANND D1
1'W D'WIY DIDIAINA :N'DIAINA-'DDIN

26



'NN2NY '0'2IDN |'AY N'DIAINAN

DN NIRRT "I = 17:30-16:00 ,"T QWIN

D'1'20N NTXDMI'X DY Npnn NLN TND DY NN N'DIAINA
n'bvwinna

[nND> M ,T"l'l")li\ MN'y ,0DNN NMIR
[2'X 712 NV'DIAIIN

(perceived) DBHNIN TNOBN NN 2 NNIYN T DY DOWNR 1N0N TND DY N'DIAINAN NIX NI DT IpNNn
NINANN NX |"DXY X'N NNPIVR IN0N HYID] D'WVIAD IWNINN [N2Y NIRIDWA TNON 122 7'y NbYA
11NV 2NIN2 IN0N TN W NIFNINAINIFDIDNAL  NI'DIAINT-I'XION

05NN TNON AN NX [MOXD T2 (A"AN 191 NIIFKY ,DMPD) NATIYA IPNN NO'WA WIN'Y NYIY 1pNnn
DAY D"T'ON D'ANNN DX (XY IX) DMNXIN 0N YITNAL,DTN TN ,0XN [IN221 1Y 'AWIN 11p2a 1NN
.01D0N NTRDMAN PNN2 DWVIAD VNI

DNAW 0'IN'YN DANTNN 2% DONIN TNON 'ANTA 2 NNARNN NN XD D NI NTINN IpNNN MY
aQX YV 1N0N TND NWINN MIYAD LD 1'VA 10N DNION DA NDI HVIDA DWVIA'D IWNINN
MYUN NN D'WWINA X' DMIWRY D'RXAN .0D1YN IX 20 AT 1M N0 'WIA'D DY VIR KXY HSviDaw

apnnn

D"'Y'NN DNIMONN TIND DAYINN DY 1N0N TN NO'DNY DN NP0 P'oNY NN N IPNNN NIVXNAN]
NINRSI NIN'TA WYAIRY Y'Y N NI INNWONIAY X' IpNAN NIA'WN .N'ANMN DNO'BN YY DNyoswl
2'V2 DAVINN 11I2Y NIFNAWYAENILA NINY D20 XD [IN01AN

3 N0 ,2NNL,|INVA JTND NO'BN :NNDA NN

,'U'2ID 2ANIND N2V NL'DIQAINN DIDNP :0'DIXN N NYY1IN
"NTPN ANV

UMD TTIY
D'YYIN'2 NNV ND'DI2IIND

JI0IDINA N1'NAN TTIN'Y 207 2NN DIPAA XN NMNAvR NU'D1QIIND YW D'DIXN N 0I9Np
Np2NNa DI NIADND " TMON DY NIV IX DNIX DNI'DNN DMY AN DT NN .NNI00MI ,NMIAN
NX D'A'XNN 02NN DNXKA DMMON 1K ,01IPN 19NN2A .0'DIXD 1N DI9NP Y 2N1Na 9" n'on®
SV TINN NN ARANTE,NRIXNT NDDIAIRD DW NNIV0MNN ,'00YD-DXIWN 100N YW NN
NX YNIY "IN I'D 922 TWND L IPID YW Sw My 'Y 110NN 2NN DIDNPN NX 0N X .DHDYN!
NIXPA AKX L IT IRXIND "2NIX AT NTNQ" 2NN P TN 50NN (D Yy NIDRY MY 0'0ITIV0N
W2 .0'DIXN 1N IXVIAN [AQI,DIDNPN NIDAINOYW '0'M2N 'RAXN NNAPN N2 0DV XY DNI'0N NK
NN Sy NIFTI0! NIYXY 0N1DA DA'XNAN ,0NY DN2IM DX DYNIY 0'ANNY D1HDYNI DTNONN 010N

.DNOW N'0'IBN NIA'VPMAIDN

0I91p ,0'DIXN 1N ,N'DIVNLA I'D :NNDN NIGN

ND'N NVDIAIIN ,D"WN 60-N N'YNIYN N'DIAINAN NTIANND D1
1'W D'WIY DIDIAINA :N'DIAINA-'DDIN

27



N1IN'Y NP NNIKIL DY Nannn np'vinn

070 DA 2Awn N
NNINDN NV'DIAMIND

11NV NRODID YW 01NN DNYPNA NIN'Y NP NAINIL AWINMN NX NNODOT AN NWPAN INNXN
SV 'Vl NP NNINT 2 112N YY T0IINT [DIX] 000NN 1IN 11MPNNA .OT'0PKRI N'NNTIX NNaN
TN NIMIANN AMIIYAYNAL NNIXI0 DY NRADIXION N2NNE NP NAIXI0 AWIND NINDY ANNNN
NX .NINNY NIMNAN NIYIN YW 0'0'I19-0"2NNN 0'0A'NA NPDIVR NHWIYN N'DIAINAN NN DY
712V D'NNINILV DY Y NQY MWD 1PN D'02 YV INN'D NINY NP ININI0 DY nAawnnn
721 Y2 11 SW NXIN 1N IWRIN VRN L(DDNIDPD1AI DNTI'ADIN0 ,0'XMIN  NIM0Y) N1"0ndn n>npn
NPT 1N W YIRNTE XN 2009 DDIAIND WVINAN |ITVINA ,0'D01 I 12 YW DNYXDI ,'WN0
NMNAN NNIXI0 P N2 11990 DWYN'RD W .2015 DDIAIND DY NHINAN TYXNA (I MY DY NXINI
JINNI0WYINRY NAIAND ,0MYN My DT'VPKI DAY NIMNAN NIVIN YW NIDWYDY 1T DA NOX NMS0p!
NINY NP NAIXI0 D D21V DY MY DIYVINN NID'WYD NN .ONMIApYA '09191 'Man 1Y) [IX)
02191 'MI2N ,'MNANN LOPLIIPS DXNNA ,NIMNAN NIVIN YW NOIVDI DT''OPN DY NIIY [DIN] NY'OWN
DYDY NRIYA NIAIAND 2 ANIYAN DIVIINN YW NIS'YDN 'DINDI,0NIvNAN 009190 NINRY ,'Mipnn
DT'2'OPN NIAMI AXYNN DAY DIDIND DY VIAXND NMWOHXNA DOWINRAL XN, NpnIY [NanNn Npn 1wa
DWVNIX DY TPONN NN WRATADL ,MIpnn BOPLAIPY OXNNA NINNY NIMNAN NIVIIN NIYXAND 'ANN

YN NALUNNTOIINT NIN'D NY'XN NXXIN .NID'WHY DN NIVIN YW NYaNNA 0'NAIKI0

DT'2'OPN ,NIMNAN NIVIIN ,NINY NP ININIY ,DOWNY 21N DN :NNDN NoM

My WYY Y MNIWD PN NMipn NNt NN NN Nt
YNIWR DM

T"2N1 NAN
1A12 |IMI1A-]2 NV'DI2IIN ,'N2'A0 NIN'DINDIAINAY NPYNNN

D'WANY DA NN DY NI IX TTINT DIpNn DI AN N2 W' 0Ny DY ynl [N a1y 12 T'ya
D""NN NN N2ONWNA 2NNN YW NSO NHNNY NINNS .NNINN K21 NNToN ' XpIT NInd 1IN
DI'n TV ,(Sense of place) "Dipnn NWINN" N'WIXpNN NINBD NIDAY NN 2N NI DYINN YWY
NIN'D SY NIDOWNNI D'YINN .DNIANN DIPN NT'NA DY NNIAND NI2NNN YW NNYDYN P'D0ON NMpna XD
P'ooN |V 'R DI D NTAIVN DY NYTR DX NND W' DT 0NN DN MIpA (105w Ty NN NN
NYPWNI NIYWI1 NID NIZIYD 10 DWAl MI2'XN AN XINEININ NIQYNNN [DIXD YA §'pni MY VT
N, DYINN "N DX 2'0'ND [IXY NN NNIAY NIDNA D'YNNWN NIAY D'YD .XIWY N'WY1 DRXYNN
WIN 592 NN NNIWNA NN X1 AINMI PI'Y |10 N2'WN D1ONN1A "NINDN DTPN™Y NI2NN NJ5IN DMYD
NYINNI NMIPA NINTSY NYDWRI NMIA'Y NN [122N NIRALIVON ¥ NI'P DX [NA LIILPITN PN VN
NI NIYXANI N'MIPA NI PTNI DIPND TWp NWINN PINY IX XY NI DXN pITAY N0N2A ,DIpn? wp
AN TITWNL|I2IN 0IY 15 - (WN1 1wV DDDNNN NN AN IPNNN INXIN .NNK X T NN NN
DY DAVINN DY DIpNY WP NYINN YY1 N'MIpNAN NI SY NIRIYN NIDIVON Y NIDOWNN NXI YaY

N

nMipn NINT ,NI2N NI ,Sense of place ,NMI2'X NI2N :NNON nom

ND'N NVDIAIIN ,D"WN 60-N N'YNIYN N'DIAINAN NTIANND D1
1'W D'WIY DIDIAINA :N'DIAINA-'DDIN

28



NP'VDIDINA 2

oTn,2'T "2

D'n v nIvon

AXDT ON 1" T1"I' - 10:30-09:00 ,'N QWIN

NXIDNI N'OIAINA ,N'AIDIIDL :N'DNIAIAT INDLVDIWNN 1IYNIN 1IN

IWW "ax
[IDPUX NMTPRN NYYINN

NI'0ID NINNA DN O'MNYXDY TWOKX [IDPWK 1ITXA 0D {INN WM DNTA DINNN M YW NI2AN 02510
IT NU'WA .YDIWUN WM XA NADAN ,NT TR DTN N2A'RY NO'W 1Y DNpIN .NRIY NI0'WA NI
JIM AX2NN NPNNNE NON NNNAN .21 YD INXpAl Yan NONX NWPIY NN NTTVA DN NN 1AKY
5501 NONONN NYPNY .NILP N'AN NDMAY D'AN 1DDWI ,NOWN 11D DX 12PN D ViAWl ,»ann no'wn
AXINY 19D I NU'WI NPIDNN TN 52NN NX NOWN NNNANY 12 — NO'WN YW NNW [NDNI — YDIwnN w1d
NINNAY 0NN YW DNPIXAY 021N [INND N7 NN DYIX .ND'0IND NARWD NXIIYNA 121N NN IR
N2 11502 NY2' NNBWN 52 N ,010p D'NLVY T NL'WA NIPWNY NN N DINIX .ONNY ' DNYY NORONN
IT NA'NY NO'W DY NNXIDN D NXNI 221N [IDXAI 1NN Y DNT2 12NN 1YY 0Np02 .N'01D XA

JNB02 NITY NN NIFNNIDA

WPNI NIALID0N W AW AT ,NNNAN DY [TVIN DY VTN AXI' D'MI00'0N NNIpN NN Yy 002NN
SV TN It NARY NO'WA WiN'wn D nDIY 1pnnn N .aNnY NIDIDIIX YW DNYANY 1T N0'W NN |12
SW NNTN IpNY L [XON .NWY YUNIN XA 120N 192 NPOK 19X IX 27V NN D'NANDD NI
NIXND NWPN1 NNY 01N NIAYMNENAN 2NN YW DNY'PND NRIAA NHND 212! DM DINNA NRAIDIDL

JITYN 0N DM 2pnnl NNipn DNy

D'NNDD ;NAN ; AINN WM ;YDIYNN AIWMN IND ;0N YW NMI00'N :NNDNA NN

2T '9Y D' DTN DV ININDY - NO'X TV NYINNN D' N5'0 AN
211011

onim TTIy ,ANIT NN
'N YN NMTPRN NYYdNN
9N MYIY W'Y X" DMID'XN [N

WP N21,OKIW!-PIND NNINID DON NNIX ,NN'WNY N'0IN2 INXY IR 1'WONYW D' DTN ' 20221p 2T
D'LP'NDNN NWIDWA PIOYN 1T IRXIN .(1975) 1"N 90 TVI (1924) NXIN IN"DYN INTIAY NDY YD NX
NNIDL'Y M ND'ON ;DYYN NIRAN DY D'WIDUNI DIV NIWA NN NIXA W' 20N DNIRY DDITAN
' 19N D'OP'ND OXIW' NITN NNPN INKY ,D'WINNN NIRWI AYINN W' [1ON1 0'Y2IND NIYA D110

N'PYND DN OX'XI0ID NX D' TAN NIYTN NIYPIP DW 'ROPN TIAY NWO'X AN 1D NX 121 [DIN]

ND'N NVDIAIIN ,D"WN 60-N N'YNIYN N'DIAINAN NTIANND D1
1'W D'WIY DIDIAINA :N'DIAINA-'DDIN

29



JIVIXPAN ININDY T ,20%219 YW MINTIMA DA PIOYN AXXINN AN 19 11w XN OV T12 T2
"N 12NN WYY NIN'MNAN KN NIYVYARD WV 1T NPT DIDY .21 DIXKD NN Yw 09NN oy
ON'MNY N1 NIALNTAN NIMYNA Y2INY NNIMNN DXY TV .002IMIN IMIRN2'TYY Tvan Dip TNl
DITPY 'WXNAX ON 0N 'YON DW DNNWANT DIDNY DY ND'DNN DX NN /0NN YW 1NI00N YND
N2'LPDDID NIYXNAXIA DMV NPA 'D'NN DY VAN —'D'NY TYAN NNIVD''D TANY NI 1IXN YYD

JDADNT

SN NIAYIMAN YYOn DIT'P NAIVY DM NNIPN YW OXNDPN 21X WIXPNAN 1TV NN INT 20921p
DTV WINMY [N DI AIYAWD [0 DNNNN DX WATIY ,N'WA 112 12NN 0p'NDI 0121212 0NN Yyon
WINNNN 2IW'N NIT2IN2 D'DIN D'0PHND 0N DTINND 210AIp SW INIIYN .0"XIN Y9 D'INd
NYINNY NNINY X'NIL,NN D'0R'1N5DY NHLVILN INID'ANNA 1V YY2Y NN ,NITAN NIN'WAI DKW YK

JXD [1'YVIN WINTMA 1pONn DY pInon

NNIBLY NO'BN ;0M DTINN ;NIXA ;0TINN NDIPN ;0M DY NNILD'N :NNBN NN

N'TIN'D N'OIYIINN 212 D' DINNA Wynl \phn D' 0N
UTINN NBIPNA

[N N XOT nOX
NO'N NL'DI2IIX DN TTINDY AINN

nm Yy 21ynY NNIVDNN IR SN PR DY N'0DOW IXDX] DAY DOPRN 'KINI 'DIAINAN MNP Swa
DY D'MIA DY DNON1 DA I'N DX D'XNXA NROPNN NIDWYOYI NIAY'NNY 0NN NPOHOX NX N'LINY
PANN DY NITTINNN N YIN ITNY NNVAND 21Y5Y 21N YOXI NY '0M2N 0TINN NDIPNA TN 2w
XM DNPIND TPNNN XD N2 TV NIAY'NNN NIY'YD DIDY 0NN YW N2ITAN NIA'WNN NNNY . NIND
925 NN'N NBNIYN NNN N1LN WX NAANE NANT AN 1T NID'YD .0MN DINNA NIY'YDN 21501 NNl
NITOIN) NDIPNA 0'AN DINNA DYDY NIRIY NNADNA WIDW A'X1 NXXINA .0'MAN VXN NYTAN —0Ivnn
aP'NN XY 219102 NRIWN NI0'WN DRI IANN DX INY 110N (0NN TwNI NI NNAN ;0TPX
,NN2NNINITOMN .NVWA [1I2N NN 2AIW'NY NTIAYN D22 DA VY1 NDIPNA XWNA PID'YN YW SITan
DAV .OINN2 DNAY'N NN D'XVYNY NN SV [10OWN DY q0IY AIDK'T D'PD 190w ,NKXIN] IXIN'Y 19D

.N1TNN M DA D'AN PYN NIND [WNNY 10N 111 NDIPNA NIAY'MNN NIY'YD NYTAN NN NWON DX

YpIN ND'WN .NDIPNIA 'ANIN — 92200 — MILD'NN YpIN NAXN )N NWYN NITOINN YW [NID'YD NaXN
NNNINN NN VI2PY 115 TWORN NDIPNA 2™ IWNINNY DINK D"I'WY D'AN DINN2 NID'YON ' WPl
.NDIPNN IPNY 0N 1"y PID'YN DY NNIDD'NN W NNINNI

D'AN TIWN ;XN DM NN ;D'MTPX NITOIM ;0TINN NDIPN ;0M YW NMI00'N :NNDN NN

ND'N NVDIAIIN ,D"WN 60-N N'YNIYN N'DIAINAN NTIANND D1
1'W D'WIY DIDIAINA :N'DIAINA-'DDIN

30



DI'N TVI DTINN "M DXIY' YINI D'N 11D 075N 205X NNIP NN
NI'XIND D'N2AN NINYI2 DDXN NTIPAY DN

[NTA "IN Q0'XID TTIV JPIL NO'X
22X SN NV'DNIIN
2712 N nooon
DN 115D ™DINN

VAPW N1 RIN MIYIAPI KIN TXD ,NIYWNIY VAP Mn 2NIMI00'NN YR YIX NIBNA 0'NAAN YW DONN NN
0291 YXINN YW AITN'Y NP'YY IPNNN INXNN NIN A1 XX 70 DY NNI00NM WP N 92 NI 2INIX
NIIND NIMUNININD D'NAAN NINWA YW DX NITIPA VAP 1'DY DXIW! YINA [ID'NN 0N §IN2 0 119
ION'NN N2 ,yIX2 0'9'XIN 0N 19 09910 "I'W 1IN21 0NA ,0MTIpn DpnAn '0Man 0TINN NBIPNA
IPNNN Wpan 1Y% 00N Sy .NIDIAINAI NNIVD'NN N1'NAN  NMYAN D'N2AN NYWY YW DOXN NYIApY

NIV N2

.DI'N TV D'0M2N MM NIFXIRD NIMLVAINMNIRD N2IAN NINWAY YW DOXN NITIRI ND'WN 11I100NN pnn .1
QXN NAAN NINWA NN ITTA [N2 D22 0N 11D D291 YXINA ITN'Y $'N2A0 1pnn .2

NITIPN PN YW NOWA NNTIN DITTANL ("DN) DX 1DMD 121NN DMIIX DNIN DY N0 WpNnn
1VaP1 1'9Y N1y DY DIVTN 1922 -1 '3 NXN1 PNAN 'O 5V "o W DTN T OV IWYIY NINIVD'NN NAIAN
0Y9NW NYAN N DIDTY DN 0N 0Y5N NI ,0IMY ON'A N0 1.6 -2 NIAA NN, YINN NIDNA D'N2AN
WXINNY NIV 72Nn .2.6 ' 09910 1931 — 1929 01wA 1911 .01 DIVT? DN N"D 7.3 -2 N1 N 0N
DMXIN DN ,1929 NN 1IN DI NNWN XD DKW YN [ID'N 0N 1IN D'NIWN 0N 1D 0991
D' 099N Yy VIaxn 1922 YW rNIwnNn 021N .ND'XIN NTTAN NIY D'YW'YA YIND DN2INN D'YXINNY

.0I'N 0NN 1YXN NMIYNRYN N

OTINN NBIPN ;NAIA NINWA ;0N ' 029N ;DX NAIA :NNDN NION

2NN D''NNAN DWP IPND 192D 1D5MNn

A1 [IVTA 'DIND 11" - 12:30-11:00 ,'2 2wINn

NI'0'ID NITAYI NYINX NINT,NIFA'0IAIY NIDN

TIX PNX' ,KAW NY
22N DN NO'DN2IIN

NXN1.2NN2 N'WIR NIANINNTNANINA NI0YNN NO2P ,NIFY0IAIR NIDN |2 PTN WP W'Y INXND DNpNN
NI'0D .N'VIAIPN NONN DY D'YBYN O"OIDI 0'NNAN ,0M'D ,0"INITT D'V [IAD DY D'NIA 1D
N12N2 NIY'ON KON NYLIN VTN IX YTNAI0IN DY N1DN2 NIYV'IAXA X2 D11 D'PNIN NDIVNA NIML'Y
N2'200 TXD 1YY N12NA NIY'ONI NN VTN [N2'TN O'D21WI 0'AX'M ,0'0DIN O'WIN N2 TN NK 11OY

T '2NN2 N2V NDIAINAN

ND'N NVDIAIIN ,D"WN 60-N N'YNIYN N'DIAINAN NTIANND D1
1'W D'WIY DIDIAINA :N'DIAINA-'DDIN

31



NXI2p 992 NIYAI0I'0DID D122 1P , DY DY NMIXD-NANND NINT YW NYDYWNN NpTa1 'N2IN pnna
['VITIN VAN D1 )YAD IWPANN DOXIY! DTN .NM0IAIRD NN NN 12 [DIND DY NNIND-NINN
[T DN 2 pwIN NNAY 1) PR 1PN X N L'YTIiND NIDX D'RXNIY 0'MYI DTN DRIYYD
N'2YN NN2NY DN NIDAIDY NIVARY NIDRY DY NIYY IWpINN 0N [21 INKY .I'DN 1N01I (1949 nmiwn

DN

D'OWIN PN PS> NMYN DIRXNIY DAIY'Y 7D D11IDN N2IVNA N'0'Y 100 NIW'Y NIXIN NINXINND
J2'0PMAIND DA NN 0DVINA PR NN D'XXNIY DRIY' 0P AIND AP NMIVN NIvL]
J112VN NTDIDIIND 19D NIYAIDNNI NIFY'ID — NIMNANN NI'0INN NYDYIN D1IIDN NIYNA 100N
2NN NN DND'DN DY Y'OwNI DHDXIY! DTN DY N''01AIPN NDNA NI PRM IpNY NITNYN DK NINXIN

NMNIAP |'2 N0 NIML'Y NIMYL ,NIM'01IAIR NIDA :NNB5N NIY'N

NIBNA [I'T :JN2'T ¥ Ora'VPNI TADY 197N ,AWTN N'ANN NN
NIt YW nadIn

NIV NNINX
[IM1A ]2 NV'DON2IX

J1'2'0N0YR N'DIAINA NMIVD'N N'Y DYDY NWTNN N'ANINAN 1T WIN'WN DI NIN [IN2Y WpaN NRXN
NN MANKY NIYPAN 15X NITAINN NIP'OPID .N2'T YW Dr'VPNI TADW-19 YW NIp'opID Yy NDDIANN
2'0PYIPNI TANINN (N2 NMAN 1DIN NXI NIMIMAND NNXIN IDIXI 2NN NID'DN

DN WK VT DU NRIY NNIX X" MWOXRN NWTN NAIIO0 2 '3 ,NDTIA NNXIN NDDINN N'DY NNINN
N'AIY100Y DIYP [ND'T DY DIA'OPNI TADW-19NY [NON .0IW D"0'DI1D D'ON'I NNI'YY NNANINIAX'TM
.D'AX'NI D'NDIN DN DNIYXANIAY DI

NONAN ININDIT' DW N2DIN NIDN WIDWA NRIYA NIFAIDIO0N NIRNMY ANINN AIX'N ADIN NN [NAN, 72'9Y
D"'DMAI0P DRAIX' 12 [DINN DY TINYX |2 N2 .iNakba DIIN NUXPYONI NA'OPXIVI'NN NONN ,NODTINN
.DNM DY NNXINN N2IYD NIKIEDIVDY NDNN NWPAN IN1ADNA [N2'TN D' NDIYN NN DNTAN 19N

XN NN2IT YW N22IN NIBN NI'NA ,ANTNY NPT NNNYNN N'NNAN A21IVD NN N2 NMAan INRN
21 192 WIN'Y NIYIY NIRIY NIXIAP [N D270 12AY NN pO0Y N2 ,N2dIN [N2'T NMANY DIl
NN NITYD 1N NWpAN NN 1T N1'NA '0PAIpR 2NN DYARpY 1221 DNMIRNDTD NIWNN pavind
DNIY' 1IN 12 [DIXD NN NIPNNND AWONAN ,NITAINNY 0219 D22 KON ,NA2IN WK YW NMI00NI
.0"ININ-0"NNAN NID 'ON' 'Y DWYIL|N2'TY N'Y NNADAA NN [N2'7 AIX'Y WY D' NIYXNNA DVID

N1 ,NYTN N'ANIN NN L|NDT YW Or'0PN TADW 19N :NNDN NN

MILD'NN PNNAN NN'WA HLA'T DN

NAT NN
ND'N NL'DNNIN

NOYIAN NNNNN . MI2NNTE I00'NN IPNNN D2IYA NATA NX'DPY X'AN D'OVRATN NNN 'Y DINN
D'NNND W' NIMWTNN NFARITINNN NX YANRD NN DY JXp 12 WO YT WV NN DT OINN YW N
'021197 DT DINN L,'DIAINA-IVDNIN PN .IANIWAD DFTAIVA 092N NX 1DNY1 ONNNA N2'WN '0I9T NN

ND'N NVDIAIIN ,D"WN 60-N N'YNIYN N'DIAINAN NTIANND D1
1'W D'WIY DIDIAINA :N'DIAINA-'DDIN

32



NXYYN DA DMTPNNA D'ODPV NINII NID'N I'DNND DA VXN KA DN TV VTN DIV NN Nwnl
NN 1AW [DIXN DX IXNN AXXINN .NONN NIYYANXD DTPNN NIND WNNENHORAT 15N 1A YV vTnn
AN .00 [N PRI NN T MIMON NIV pnnd i9nS Y1t "NImion niv'wa”
PNNY "1y NINR" DN WIN'WI D"S0AT D'00PL N APNAY IV [IP'0PD N'Y' :D'RAN DIRWNN DT

(DN DNNY NI2M) YT DRIND IN'WINYAIXD DIRY VTN '0'02 DY NTIAY ,.DTpNn

0T DM ,D'VOPL NINY,NMIVDN N'DIAINA ,NADITINN ,DOVATN NNN 'YTN :NNDNA NIGM

Mapping the Rabbinic "Oligarchy" of Letters

W NwN YYD 1ON
N9'N NV'DIQIIN

Rabbinic authority is an elusive phenomenon. Someone, usually a rabbi, but also an individual
community member, asks a more expert rabbi for a ruling on a matter of Jewish law. A great deal
of information about the nature of rabbinic authority — how it is accumulated, how it spreads, what
variables influence the questioner’'s decision to consult a particular rabbi — is thus embedded in
responsa literature. HaMapah (www.hamapah.org), a project associated with the e-Lijah Digital
Humanities Lab of Haifa University, seeks to quantify rabbinic authority. The visual representations of
the data we harvest show spheres of influence through time and across space.

This project has already yielded numerous surprises about the shape of rabbis’ network of
correspondence and the trajectory of their careers, among other insights. These phenomena, which
have never been noticed before, raise a host of new questions, large and small, for a new generation
of scholars and historians to consider. In this presentation, we will demonstrate the methodologies we
are developing, discuss how HaMapah intersects with other projects, and consider findings that can
refine the way we think about legal and cultural history.

Key Words: Judaism, responsa, mapping, DH, Europe
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skills mismatch and the migration paradox of Israeli life
scientists

2'N NN L[N0 11
[2'X 12 NV'DNIIN

The paper examines the nexus between skills mismatch, educational/industrial policies, and brain
circulation in Israel. Focusing on Life Sciences (LS), we argue that migratory movements of highly
educated Israelis are fueled by vertical (inadequate level) and horizontal (inadequate type) skills
mismatches. We show that whereas many ‘bio-brains’ migrate on account of their under-qualification
(need for post-doctoral training), their return is often delayed — or prevented altogether — due to the
incompatibility between their fields of (academic) specialization and the short supply of industrial jobs
available in the country’s LS industry.

Drawing on quantitative and qualitative data generated by the National Brain Gain Program and
secondary materials produced by public, civic and private agencies, the paper analyzes the
structural forces behind Israel's ‘Migration Paradox’, which sees departing bio-scientists who are
underqualified for academic positions turning into (potential) returnees who are largely over-qualified
and inappropriately-trained for industrial jobs. The paper concludes by highlighting potential avenues
for research on the links between skills mismatch and international mobility.

Key Words: Skills Mismatch; Migration; Higher Education System; Life Sciences Industry;
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Working Hand or Humans? Temporary Migrants in Israel and
Germany: Between Acceptance and Rejection in the Social
and Legal Spheres

Hani Zubida ,y1p 27
QA1 [IMIA-]2 NV'DNIIN

Based on its self-definition Israel encourages co-ethnic immigration; citi- zenship is immediately
available to co-ethnic immigrants. Germany has a similar citizenship policy although it does not aim
at encouraging co-ethnic immigration anymore. Despite these different laws of return, the core pillars
of German, and Israeli citizenship rest on ethnicity as in jus sanguinis, access to either citizenship by
way of kinship ties to a German, or Israeli citizen are limited, and obtaining either by way of jus soli
remains problematic. Yet, both countries have experienced significant labor migration, with labor mig-
ration to Germany being a longer established phenomenon than labor migra- tion to Israel. Also, in
both cases, labor migration was defined as temporary based on the idea of both countries being the
national homes of Germans, and Jews, respectively. The labor migrants had a purpose, and after that
purpose had been fulfilled they were expected to ‘go home’—which did not happen in either country.
This scenario led to a double helix of incorporation and rejec- tion of those who are defined as TLMs
(temporary labor migrants) in Israel and Germany on the legal, formal level of citizenship, and on the
social level. Meanwhile, those who were initially defined as TLMs have become a signifi-cant part
of society, demographics and the labor markets, while the numbers of those who were incorporated
into society and the state—in terms of citizenhip and rights—are small. Despite general exclusionary
policies, both countries show specific dynamics over time, resulting in changes in immigration policy,
and citizenship law.

Labor migration, Inclusion, Exclusion, Citizenship, Germany, Israel
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Researchers have presented strategies and theoretical models built on the efforts of destinations in
the developing world to recover from tourism crises. As terrorism has expanded to Europe after 2014
it is interesting to compare the strategies used by European officials to repair their destination images
to those strategies used in the developing world. Using a qualitative analysis of advertisements,
website, media reports, social media and “the multi-step model for altering place image,” the study
examines strategies used by European destinations between 2014-2019 to bring back tourists after
terror attacks. The analysis reveals a major use of message strategies (“business as usual”, crisis
mitigation, initiating events and new attractions, image expansion, encouragement of film production,
and tackling terror). Compared to the developing world, the study reveals a minor use of source
strategies (physical threats of news people or media blockage) and audience strategies (new audience
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Nature-based recreation in Israel's protected areas: A country-
wide analysis of georeferenced social media data

Edna Fichtman, Michael Sinclair, Lyan Wolovelsky ,'Tan7a nNQTIX
ND'N NV'DIANIN

Despite being important co-benefits of conservation, recreational activities are seldom monitored in
protected areas. We analyze georeferenced data from four social networking websites for the entire
network of INPA sites, with a focus on predicting visitation rates in unmonitored sites. We test several
calibration models against data from 59 sites where visitation is monitored. Combining data from
multiple sources improves the performance of the calibration model (adj. R2=0.69; MAPE=64%).
Controlling for site-specific characteristics and sites’ photogenicity improves fit and predictive power.
Errors are substantially higher for sites with a small number of social media user days. Repeated
k-fold cross-validation with ten partitions and 100 repetitions, shows good predictive skills for the
model (RE=0.544; CE=0.577). We predict annual visitation rates and prediction intervals for protected
areas where visits are not routinely monitored. Even restricting the analysis to 118 areas where
predictions have high confidence, results suggest that visitation rates may be substantially (20% or
more) higher than the current best guesstimates. Finally, we map hotspots for individual recreational
activities within the Mount Carmel forest, showing how manual image analysis and a machine learning
algorithm produce a fairly consistent classification of 2,864 geotagged photographs taken within the
site (overall agreement=75.3%; Cohen’s kappa=0.71).
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When and where do people meet and potentially integrate?
Spatiotemporal mixing and segregation at various spatial
scales using mobile phones

John Osth, lan Shuttleworth, Jan Amcoff D210 NN
Uppsala University

People’s mobility affects their exposure to different socioeconomic groups and thus their integration
into the society. Daily individual mobility from different residential areas has different purposes
including work, recreation, education, service and similar. Centrality, accessibility, function and size,
affect how various locations are frequented at different hours and parts of the week. While parts of
the society might be segregated by where they sleep, they are more exposed to each other during
their diurnal activities.

We measure co-presence of numerous mobile-phones in Sweden to characterise a typical working/
weekend day. Associating phones with mast-locations, we assign phones to mast-catchment areas
described as neighbourhoods, and then associate them with sociodemographic residential statistics
as well as function in terms of economic activities, infrastructure and recreation.

We identify the areas frequented by residents from different parts of the urban fabric, and areas that
can be characterised more or less as shared space, and areas that are more integrative at a variety
of spatial scales. By comparing spatiotemporal variations in uses we can identify, characterise and
map areas and areal functions that improve sociodemographic integration in the urban landscape.

Key Words: Mobility, mobile phones, spatiotemporal, segregation, multiscale

Patterns and Dynamics of Place-to-place Migration in Israel

NIX PNY',195P 11,20 TIT
N9'N NV'DNIIN

Cities are complex self-organizing systems and they emerge from space-time interactions among many
factors: individuals, societal and economic forces, creating a multi-dimensional functional hierarchy at
the local, regional and national levels. Worldwide, the rate of movement of the population from rural
to urban areas, with concomitant increase in density, presents human society with economic, social
and environmental challenges. These processes, found also in Israel, have led to the agglomeration
of adjacent urban centers into large metropolitans. The "Modeling of Urban Dynamics in Israel"
(MUDI) research project aims to leverage the Systems Analysis paradigm to study urban growth.
We will present preliminary results from a dynamical analysis of place-to-place migration through
the entire urban system of Israel (N=202). Flow analysis and GIS tools will be used to track the
movement of people among cities between 2000-2017 (inclusive) and network topology incorporating
also comparative allometrics methodology indicate the relative “attraction potential” of cities. The
patterns of the heaviest migration rate indicate a quite regional dynamic where most of the migrants
move to neighboring areas. Further, aggregation of people among regions shows unintuitive results,
especially regarding the periphery-center interaction. This gives surprising insights concerning the
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emergent functional areas and current and future growth rates, as well as the resulting commuting
flows. Taken together, these may allude to common behaviors to be generalized with further research
and may also have a capability to inform policy at all levels of governance.

Key Words: Population flows, Dynamical systems, Mathematical modeling
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Irrigation Optimization Under a Limited Water Supply by the
Integration of Modern Approaches into Traditional Water
Management on the Cotton Fields

P12 NIX ,Keren Salinas, Antonello Bonfante ,na11'>19 n'n
N9'N NU'DIAIN

This study aims to explore the advantages of the traditional agronomic approach, agro-hydrological
model and field feedback obtained by spectroscopy, to optimize irrigation water management in the
example of a cotton field. The study was conducted for two summer growing seasons in 2015 and
2016 in Kibbutz Hazorea, near Haifa, Israel. The Soil Water Atmosphere Plant (SWAP) model was
applied to optimize seasonal water distribution based on different criteria (critical soil pressure head
and allowable daily stress). A new optimization algorithm for irrigation schedules by weather forecasts
and vegetation indices (NDVI, RENDVI, MCARI2, PRI) was developed. RENDVI proves itself as a
suitable parameter for monitoring crop state due to its clear-cut response to irrigation treatments and
was introduced in the developed algorithm. The results show, that the irrigation schedule developed
by farmers did not compensate for the absence of precipitation in spring, which led to long-term
lack of water during crop development. The optimization developed by SWAP allows determining
the minimal amount of water which ensures appropriate yield. The new algorithm uses the minimal
sufficient seasonal amount of water obtained from SWAP optimization and allow to prevent critical
stress in cotton and distribute water in conformity with agronomic practice.

Key Words: vegetation indices; agro-hydrological model; limited water supply; irrigation optimization
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Monitoring and Mapping of Trace Metal Mining Contamination
by Field Spectroscopy and Remote Sensing

Lonia Friedlander, Shimrit Maman, Ira Dayan, Dan Blumberg
Ben Gurion University of the Negev (Earth and Planetary Image Facility)

Soil contamination monitoring by remote sensing is an important, yet challenging task. Current
methods for monitoring soil contamination are expensive and slow, requiring sampling followed
by laboratory analysis. Previous research has demonstrated the use of laboratory spectroscopy in
the VNIR wavelength range (300-2500 nm) to quantitatively measure trace metal contamination.
Preliminary work has also been done extending laboratory spectroscopy to remote sensing.
Quantitative remote sensing of trace metals would prevent human exposure, as well as enable more
continuous monitoring of contaminated sites. The generalizability of existing trace metal remote
sensing methods is a major unaddressed question of this research. Our work begins to address
this by using field spectroscopic measurements to train a recently developed machine-learning
algorithm, fixed projection non-negative matrix factorization (FPMNF). FPMNF can then identify and
hilight previously observed spectroscopic changes associated with trace metal contaminants in the
analyzed satellite images. Further, we explore the generalizability of the algorithm by applying it at
several different sites within Chilé.

Fieldwork was conducted on historic mines and minewaste sites in northern Chilé during early January
2019. An ASD FieldSpec4 HiRes spectrometer was used to collect field spectroscopy measurements.
Concurrent soil samples were taken and later analyzed for bulk trace metal concentrations using
laboratory ICP-AES. ENVI/IDL software and the FPMNF algorithm were used for image analysis.

Preliminary results, including trace metal contaminant concentration maps and estimates of the
precision and accuracy of combined spectroscopic and remote sensing methods for trace metal
contaminant mapping will be presented.

Key Words: Environmental geochemistry, remote sensing, trace metals, soil contamination

Enhancing Spectral Resolution of Panchromatic VIIRS-
Provided Night-Time Imagery: Data Fusion with Multispectral
Images and Elastic Maps Approach

Alexander N. Gorban ,2110119 D12 ,pN2 NN ,A1PN2M DDV
ND'N NU'DNAIIN

Scientific Background: Data on on-ground night-time light emissions from streetlights, public spaces,
vehicles flashlights and industrial areas are widely used as a remote proxy for on-ground human
activities. These data are systematically collected from space and available at a global scale since
1992 from the US Defense Meteorological Satellite Program (1992-2013) and since 2012 onwards —
from the Visible Infrared Imaging Radiometer Suite (VIIRS). ALAN data provided by VIIRS have better
spatial resolution (742x742 m for VIIRS vs. 5x5 km resolution at nadir for DSMP), better quantization
(14 vs. 6 bit), no saturation effects, and relatively low light detection limit (2E-11 Watts/cm2/sr for
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VIIRS vs. 5E-10 Watts/cm2/sr for DSMP). However, despite these improvements, VIIRS data remain
panchromatic, reporting summarized intensity of light of wavelengths in the 500-900 nm diapason.
Such panchromatic data often fail to distinguish between different economic activities, which are
known to use different light sources to fit better their resources and needs. In addition, the 500-900
nm diapason of does not cover the 450-460 nm bandwidth, representing the primary emission peak
of Light Emitting Diodes (LED) lamps which are widely used today. This means that ALAN intensities
reported by the VIIRS sensors are essentially biased in terms of their spectral coverage, which limit
their use as an accurate remote proxy for on-ground human activities.

Study Goal: The study aim is to test a possibility that global ALAN imagery available today can be
improved in terms of spectral coverage (that is, accounting for the omitted emission peak of LED
lamps), resolution, and partitioning into intensities of red, green and blue sub-spectra, using machine
learning techniques.

Study Design: The study will use, as inputs, VIIRS data and a training set of RGB imagery provided by
commercial JiLin-1 satellite, reporting ALAN intensities separately for blue (437-512 nm), green (489-
589 nm), and red (580-723 nm) diapasons with the spatial resolution of about 0.92 m. In the first stage
of the analysis, we will use separate pixels from two countries, that is, Israel and United Kingdom.
At the second stage, we will compute average, standard deviation and variation of red, green, blue
bands of JiLin-1 data for the groups of pixels corresponding to pre-defined areas of interest. Finally,
we will apply non-linear dimension-reduction procedure, such as the elastic maps approach, based
on the idea of principal curve or surface, to produce the estimates to expand VIITS image spectral
coverage and subdivide it into Red, Green and Blue sub-spectra.

Expected results: If successful, we will be able to retrieve the coordinates of points in multidimensional
space and restore the levels of ALAN of Red, Green and Blue sub-spectra for any VIIRS-provided
ALAN levels. Via the procedure of validation, partitioning the whole dataset into training and validation
datasets in various ways, including “Israel / United Kingdom” datasets, “Pixels lit at a certain level / All
other pixels” datasets, as well as randomly selected subsets as validation datasets, we will be able
to produce “maps of uncertainty”, reporting the levels of reliability of the restored intensities of ALAN
of RGB sub-spectra.

Key Words: night-time light, spectral resolution, elastic maps approach VIIRS, data fusion,
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Switch or Stay: service-based and goal-based motivators for
switching from yearly transit ticket to Mobility-as-a-Service
(MAAS)

Rumana Sarker Islam, Jinhee Kim, Marcus Mailer ,|>op Ya'0
DYV N2V NV'DIAIIND

The concept of Mobility as a Service (MaaS) is emerging as “the Netflix of transportation”. Maas is
based on three elements: ticket and payment integration, mobility bundles and ICT integration. Beyond
travel information apps, MaasS brings all together all the transport modes into a single mobility plan.
The first MaaS provider, Whim, is operating in three cities in collaboration with more than 2500 taxis,
rental cars and local public transport. Other providers are Tuup (Finland), Hannovermobil (Germany),
Moovel (Germany) and MyCicero (Italy). This study explores the motivation of young transit users
and multi-modal travelers to switch to MaaS from current from the current transit yearly subscription.
Fully encompassing switching behavior to Maa$S solutions necessitates the consideration of external
service factors of the new versus the existing system as well as internal psychological motivators.
We combine the service bundle switching (SBS) model with the goal-framing model (GF). The SBS
model accounts for push-pull factors for the current service (Level of service, service underuse and
price dissatisfaction), switching costs and expectations related to the new service. The GF model
encompasses the internal motivation of the traveler to switch from the current service to the new
service considering the expected functional and emotional benefits: normative values (green and
healthy lifestyle, taste for innovation), gain and hedonic reasons (car enjoyment). A on-board and
on-line tailor-made stated-preference survey was conducted in Innsbruck Austria to validate the
hypothesized statistical relationship. Apart from transit service, the city offers additional mobility
options such as bike-sharing and electric car-sharing. Participants were asked to choose one of two
options: yearly transit subscription (39 Euros a month) and various MaaS Scheme based on real-world
solutions and fees. 400 respondents answered the survey. A latent variable model was estimated in
order to identify transit loyalty versus switching intentions. The latent variable model is based on an
exploratory factor analysis that identifies the underlying structures among the measured variables.
The estimated model empirically supports the proposed theoretical model. Namely, greater transit
LOS satisfaction and higher switching costs negatively relates to switching intentions, transit system
underutilization and pricing dissatisfaction positively relates to switching intentions. Higher perceived
MaaS usefulness, ease of use and pricing efficiency positively relates to switching intentions.
Normative, gain and hedonic goal framing positively relates to switching from transit to Maas.

Key Words: mobility as a service, Maas

vehicle use changes with today’s partially automated cars?

Scott Hardman ,>0 YA
University of California Davis

Several recent studies highlight the potential of driverless cars to increase vehicle miles travelled.
Such an increase is contrary goals of reducing vehicle miles travelled in order to meet emissions
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reductions goals. Partially automated cars on the other hand are already being sold to consumers.
The cars offer many potential benefits particularly for safety and driver comfort; though, by making
driving easier, they also pose a risk of increasing the amount which people drive. This presentation
will be based on a recently published paper that surveyed Tesla drivers that use and use auto pilot
and Tesla drivers who decided not to pay and or use it and an ongoing study focus on interviewing
the auto pilot users.

The most advanced partially automated systems can essentially drive themselves in optimal
conditions with the caveat that the human driver is alert. Thu sue of the system can make drivers feel
more relaxed, less stressed, and feel less tried.

In the first study we identified that annual vehicle miles travelled for Tesla owners who do not have
autopilot and vehicles less than 5 years old in California is significantly lower than those who use it
but cannot determent the causality of this phenomena. The interviews help in reveling more of the
causality frequent and frequent users always travel more and simply purchase a partially automated
vehicle to reduce the stress of travel? Or does owning a partially automated vehicle cause drivers to
travel more because of the reduced stress? From our interviews we start to identify different causality
mechanisms that suggest additional VMT correlated with autopilot availability to self-selection of the
users.

Hardman S, Lee JH, Tal G. How do drivers use automation? Insights from a survey of partially
automated vehicle owners in the United States. Transportation Research Part A: Policy and Practice
2019;129:246-56.

partially automated vehicle; Tesla; VMT, VKT
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The joint effects of driving hedonism and trialability on the
choice between internal combustion engine, hybrid, and
electric vehicles

0%2 T11,|99p DA'D ,'aX NND ,pUX'X N1V
[>'N 12 NV'DNAIN

The low penetration rate of electric vehicles (EVS) is raising concern among policy makers and car
designers who face risky decisions whether to invest in EV technology and promotion. Traditionally,
battery electric vehicles (BEV) and hybrid electric vehicles (HEV) were considered successive
technologies. Yet, it is becoming apparent that in the next few decades these technologies will co-
exist, which revives the interest in the choice amongst them. This study focuses on normative and
hedonic goals to understand the impact of innovativeness and driving hedonism and their interaction
with user experience and pro-environmental attitudes of consumers choosing between conventional,
hybrid and electric cars. The behavioral model challenges utility-based models of auto propulsion
choices by integrating hedonic goal-framing and its interaction with product experience into Roger's
diffusion of innovation model. In a discrete choice experiment informed by stated-preference Bayesian
efficient design among 309 participants, we find that the interaction between driving hedonism and
BEV 'trialability’ is positively related to the adoption of HEVs rather than of BEVs. Compared to
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environmental consumers who lack driving hedonism, the segment of innovative-environmentalists
act as BEV adoption pioneers and the segment of innovative-environmentalist-hedonists are HEV
adoption pioneers.

Key Words: Electric vehicles; BEV; hybrid vehicles; HEV; discrete choice; latent variables; diffusion
of innovation; driving hedonism
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Amotz Agnon, Yaniv Darvasi ,y211 NION
The Hebrew University of Jerusalem

The seismically active Dead Sea Fault System (DSFS) extends the whole length of Israel and its
neighbors, with a branch through Haifa Bay. These faults repeatedly produce large earthquakes.
Since 1900 a number of medium-to-strong earthquakes have hit Israel. The most serious was the
magnitude 6.2 1927 earthquake, centered north of the Dead Sea, which killed several hundred people.
Thousands were injured and numerous homes were destroyed. The earthquake was followed by 16
felt aftershocks over 18 months. Another even larger magnitude 7.2 earthquake hit the Gulf of Elat/
Agaba in 1995, followed by numerous aftershocks. Aftershocks are triggered by the redistribution
of elastic stress. An earthquake can also trigger additional main-shocks on the same fault, or on
other faults. These aftershocks can be large, reoccurring over a period of years, causing collapse of
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buildings already destabilized from the original earthquake; they can also lead to fires, blocked roads
etc. In this project, we study examples of stress triggering in our region, using the Coulomb-Stress-
Change method. By using historical earthquakes, we will outline areas considered least dangerous
for aftershocks and are thus preferable for temporary residence. Designing the model to be tuned
in real-time by input from active seismic networks should allow real time recommendations to the
authorities.

Key Words: earthquake, aftershock, hazard, Dead Sea Fault System
7''N NX 197X 11D 1IN
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Bezalel Academy of Arts and Design Jerusalem, Israel
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Strategic Planning for Acute Adverse Multi-Site Events: An
Info-Gap Analysis

IN'DX |2 1TX ,Yakov Ben-Haim, Ronnen Avny ,>p0T n'w
Technion — Israel Institute of Technology

Acute adverse events such as fires, floods, earthquakes, or terror attacks, can occur in distinct
circumstances: residential, industrial, natural, etc. Severity of events range from minor to extreme,
and events can occur in parallel at multiple locations. Response to overcome or ameliorate adverse
events is a governmental responsibility that requires infrastructure of equipment, trained personnel,
and operational procedures. Both operational and long-range planning are fraught with deep
uncertainties about the locations, identities, circumstances, severities, and multiplicity of adverse
events. We use info-gap decision theory to develop a methodology for formulating and evaluating
plans for operational response and plans for long-range infrastructure development. We demonstrate
generic properties of info-gap robust satisficing, especially the quantified trade off between robustness
against uncertainty and quality of the outcome: better outcome entails lower robustness. We discuss
the concept of model-free policy analysis, as well as the info-gap analysis of uncertain probability
distributions. The methodology is illustrated by application to multi-site fires.

Key Words: Adverse events, multi-site events, uncertainty, info-gap, robustness
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During its short history Israel had gone through numerous emergencies, most of which were
related to national security incidents. It is surprising, therefore, that Israel lacks a solid doctrine and
comprehensive legislative and regulative framework dealing with preparation towards emergencies,
handling and mitigating such emergencies and recovering from them. Furthermore, the legislation
that does exist on the law-books is far from reflecting reality, creating a dangerous gap between the
law in the books and law in action.

This research is meant to fill these lack and gap. Based on a comparative study of the emergencies
doctrines and legislative frameworks in other countries, as well as the current Israeli formal and
practiced frameworks, we suggest policy research analysis of the main regulatory and coordination
problems that characterize emergency management in Israel and the alternatives to deals with them.
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Specifically, the paper discusses the legal frameworks in Japan, Canada, the Philippines and the
UK — countries with different features regarding both the type of threats, as well as governmental
structures (e.g. federation or a unitary country) and legal cultures (e.g. common law vs. civil law).
This will be followed by initial findings and insights regarding the main problems that characterize
the current approach of government organizations to emergency situations as well as initial thoughts
about the re-formation of the emergency network in Israel.

Key Words: emergency, law, regulation
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Not all outdoors created equal: a field experiment on women’s
physiological and psychological responses of visits at
different urban environments compared to their indoor home
environment

Agay-Shay Keren ,wIN'N DXIINY 0¥ pNx' " TVD NIN'T
Tel Aviv University
The Technion, Israel Institute of Technology
Bar Ilan University

Background: Previous field studies compared between visit at different outdoor urban environments
on short-term psychological, cognitive and physiological responses. Less evidence is available on
the effect of getting out from the participant personal indoor environment to these outdoor urban
environments.
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Aim: To evaluate whether visits to different urban environments, in comparison to personal indoor
environment, lead to short-term changes in physiological, cognitive and psychological responses.

Methods: The participants, 20-35-year-old healthy women (N=72, 48 Muslim and 24 Jewish), started
the experiment at their home and visited each study site once. They visited in total six different urban
environments: two urban parks, two residential neighborhoods and two city centers in two small towns,
in Israel. The visits consisted of 30 min of sedentary viewing and during the visit psycho-physiological
measures were taken: mood (measured as positive and negative emotions, cheerfulness, relaxed,
natural and discomfort feelings), attention capacity (measured as backwards digit-span task) and
autonomous nervous system (assessed as heart rate variability (HRV). We also measured several
potential mediators: air pollution, noise, social aspects, and self-perceived restoration experience
(PRS).

Results: Visits to the parks compared to the indoor environment were associated with the strongest
beneficial psychological physiological, and cognitive responses. The results for the other urban
environments were different between Jewish and Muslim women. The mediators partially mediated
the observed associations.

Conclusions: Visits to urban green environments are associated with beneficial short-term changes
in mood, HRV and cognitive outcome. This can be partly explained by psychological stress relief,
attention restoration and noise exposure reduction during the visits. Women should be encouraged to
visit parks to improve their psycho-physiological health.

Funding: The study is part of a project in the Porter school on Environmental studies at Tel Aviv
university. This research was supported by the Ministry of Science & Technology, Israel; the Porter
School of Environmental Studies at Tel Aviv University; Foundation of Smaller-and Inikob for
outstanding environmental character Collaboration; the Jewish National Fund Llsrael and Tami
Stienmetz for Peace Research, Tel Aviv University.

Key Words: HRV, Backswords, restoration, feelings, Park, outdoor urban environments, home.
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Do Urban Redevelopment Incentives Promote Asset
Deterioration? A Game-Theoretic Approach

[P1Aa AN
011 No!

The elapsed time between a government’s announcement of its intention to redevelop and the
launch of the new construction may often be quite lengthy. This study uses a game-theoretic
framework to examine the effect of the option to redevelop on the quality of the existing housing stock
during this extended pre-redevelopment period. We show that the benefits that accompany future
redevelopment may lead to accelerated deterioration in the pre-redevelopment period. Moreover, we
identify circumstances under which there exists a unique perfect Nash equilibrium where, in order to
discourage objections by other homeowners, those who support redevelopment intentionally promote
structural deterioration during the pre-redevelopment period. Our results highlight the need to shorten
the period of time between the announcement of the option to redevelop and its implementation.

Key Words: Redevelopment, housing maintenance, neighborhood effect, incentives, game theory
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This talk examines images of wild flowers in the Israeli visual culture from the period of the Yishuv
(the Jewish community in pre-state Israel) until today. These images have served as 'cultural objects’,
aiming to create a national identity. They have appeared in various Hebrew publications, involving
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both an academic desire to study the local flora and a Zionist ideology, perceiving wild flowers as
metaphoric representatives of the 'Promised Land'. Wild flower images became common denominator
symbols of the reviving Israel, shown on stamps, bank notes and card games. Interestingly, about
a decade ago, these images, became also noticeable in the art of Jewish Israeli artists. They were
drawn realistically, whether accurately or expressively, with their botanical features kept intact.
Arguing that the choice of botanical art today comprises a political statement, the talk indicates the
complex attitudes embodied in contemporary wild flower images — both thematically and stylistically —
with artists negotiating their multifaceted relationship with the land of Israel being a troubled territory.
The artistic images created by Israeli Jewish artists now stand as beautiful reminders of a naive era of
early Israel’'s days, but at the same time, they also reflect a reality laden with a bitter conflict of having
to share that very land with the Arabs.

Key Words: wild flowers, botanical art, Israeli symbols, visual culture
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This paper examines the attitude of the Bedouin society towards war as reflected in Bedouin poetry
located in Sinai and the Negev from the late Ottoman period.

Based on long researches on the Bedouin society, from the late 19th century to nowadays, the paper
makes the basic definitions between different terms of war in the Bedouin society: the inter-tribal wars
vs. war with "outside societies" such as the farmers of Gaza or mount Hebron (also called as "war of
desert and the sown"). The paper demonstrates different values and customs of war in the Bedouin
society related and reflect in the Bedouin poetry about war. The paper also locates the poetry in the
context of Zionist movement, and it's presents in the Negev from the late Ottoman period onwards.
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ynamics and patterns of wildfire spread in Mediterranean
urban areas
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For a long time, fires were considered as a problem of forestry. Nevertheless, the practice has
shown that fires do not stop at the boundaries where the forests meet the urban areas. A series of
recent wildfires near and within Mediterranean cities revealed insufficiency of the “non-flammable
city” concept. Practice shows that urban areas are sensitive to wildfire because of fire connectivity
through vegetation. In contrast to fires in forest areas, where the main damage is associated with the
amount of the burnt fuel, urban wildfires can be dangerous because of their rapid spreading in the city
by jumping from one vegetation patch to another, passing nonflammable structures. The presented
study is proposed to describe features of wildfire spread (dynamics and patterns) in Mediterranean
urban areas on the example of Haifa fire event on November 24, 2016. To assess the potential of
application fire models (on the example of FARSITE) on the urban area, the standard fuel zoning was
replaced by vegetation connectivity maps. The outputs of the adjusted simulation correspond to the
fire behavior observed in Haifa 2016.

Key Words: urban wildfire, urban green infrastructures, fire behavior modeling, Mediterranean
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Exploring fire effect and habitat on species composition in
semi-arid ecosystem

DN XA L1AD D'OX ,01anDIp TIX NMDX N1y
2NN ,N210 ,NADIPN

Plant species post-fire regeneration is depended on pre-fire species composition, fire intensity, species
traits etc. In the last two years a hundreds of human-made fires burning areas of natural vegetation
in the semi-arid ecosystem in NW Negev. In this study we explore the relationships between post-
fire vegetation regeneration, habitat, and location. We conducted a vegetation survey in four nature
reserves (Beeri, Habesor, Gvaram and Niram). In each location two habitats were sampled in burn
and unburned areas (total of 64 plots). The result shows that the Wadi habitat and burn areas are
more diverse. Species composition was influence by the location and the habitat. However, difference
in species composition was found in the interaction between habitat and burn area. In the burn areas
there was an increase in the abundance of Anagallis arvensis and Lotus peregrinus. Our result will be
base to develop a post-fire management tool that will be used by the INPA.

Key Words: fire, species composition, disturbace, management
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DMulti-disciplinary assessment of cultural ecosystem services
supplied by Mediterranean pine and mixed forests

["OWIIX DNIT
120N

Ecosystem service (ES) assessment has become a prominent conceptual tool for characterizing
and evaluating the diverse benefits humans derive from ecosystems. While methodological tools
for assessing ES have been developing rapidly, cultural ecosystem services (CES), defined as the
intangible (e.g. spiritual, educational and recreational) benefits that humans derive from ecosystems,
have proven more challenging to evaluate. In this talk, we assess cultural ecosystem services supplied
by Mediterranean pine and mixed forests, including identification, characterization and valuation of
those services.

The talk combines a literature review of CES for Mediterranean forests with a decade of research on
Israel's pine and mixed forests, the latter of which employed a diversity of methodologies, including
surveys, interviews, qualitative GIS, photo interpretation and focus-group discussions. One prominent
and recurring finding is the diversity and intensity of perceptions regarding pine forests in Israel, which
are often driven by the individuals underlying understanding of human-nature relations, politics,
ecological literacy and other factors. In recent years, increasing fire risk in Mediterranean forests
have added an additional factor shaping cultural valuation of forests.

Key Words: cultural ecosystem services, pine forests, mixed methods, aesthetic perceptions
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Linking frequency of rainstorms, runoff generation and
sediment transport across hyperarid talus-pediment slopes
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The evolution of talus-pediment sequences in arid areas (talus flatirons) was often linked to climatic
cycles, although the physical processes that may account for such a link remained obscure. We
present a quantitative hydrometeorological analysis of rainstorms potentially involved in the evolution
of hyperarid talus-pediment slopes in the Negev desert. Artificial rainstorms were designed based on
intensity-duration-frequency curves and executed in the field using a rainfall simulator. The obtained
experimental results were up-scaled to the entire slope length using a fully distributed hydrological
model. In addition, natural storms and their hydro-geomorphic impacts were monitored using X-band
radar and time-lapse cameras. Our integrated analysis constrains the rainfall threshold for local runoff
generation and provides a high-resolution characterization of small-scale runoff-generating rain cells.
The frequency of local runoff-producing rainstorms is ~1-3 per year while full extent hillslope runoff
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occurs under rainstorms with >100-years return interval (1%). Sheetwash during rainstorms with 1%
annual exceedance is capable of transporting surface clasts. The erosion efficiency of these discrete
rare events highlights their potential importance in shaping the landscape of arid regions and support
the hypothesis that a shift in the properties and frequency of extreme events can trigger significant
geomorphic transitions in permanent hyperarid areas.

Key Words: Talus-pediment slopes, Hydrometeorology of arid areas, Sheetwash, Runoff, Convective
rain cell
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Integrated Watershed Management: Traditional Knowledge for
Future Challenges

Prof. Brigitta Schutt
Freie University, Berlin
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Coastal Geomorphological Monitoring in Haifa Bay

IpIMA N
n"va nIT i N0 X'

Haifa Bay constitutes the northern most region of the Israeli coast which is influenced by Nile Delta
littoral sediment transport. The existing Haifa Port and the new Hamifratz Port under construction
may have an impact on the natural seasonal coastal geomorphological processes in the bay.

The Ministry of Environmental Protection requires that the Israel Ports Company (IPC) provide regular
bathymetric data to monitor the sedimentary impact of the ports. IPC has tasked Lia Engineering &
Surveying Ltd. to conduct three annual surveys in the Haifa Bay under a multi-year contract. The
surveys are conducted each year as follows:
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e Alocal survey in Spring covering an area of approximately 5 sq. km adjacent to the new port's
Lee Breakwater, between depths of -15m and up to +3m on the beach.

e Aregional survey covering approximately 64 sq.km between -30m to +3m covering most of the
bay, during the Summer.

» A second local survey in Autumn adjacent to the new port's Lee Breakwater, between depths of
-15m and up to +3m on the beach.

Comparing the results of the local area surveys in the Autumn of 2017, Spring and Autumn of 2018 and
Spring of 2019, clear geomorphological changes are evident. Some of these changes are seasonal
natural sand bar migration processes while others are clearly due to the breakwaters construction.

Key Words: Coastal Geomorphology, bathymetry, surveys
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The impact of desalination brine discharge on benthic nutrient
fluxes in Israeli Mediterranean coastal waters

Biton E., Galanti B, Wood J ,jn125'0 2py!
D'MANI D' PN |1DNN

Previous studies showed that nutrient fluxes from shelf sediments supports up to 40% of primary
production in coastal waters. In this study we investigate the far field impact of desalination brine
discharges along the Israeli Mediterranean coast on the transport of recycled nutrients from shelf
sediments and primary production in the seawater above using a high resolution 3D hydrodynamic-
biogeochemical model, which included reported nutrient inputs from coastal streams and
measurements of diffusive fluxes of nutrients from bottom sediments measured during this study.
Overall productivity in terms of chlorophyll a content between the shore and 30m isobath was smaller
on average by 2-3% over an annual cycle due to desalination brine discharge. During the summer
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months, desalination brine discharge reduced productivity by as much as 7%. These responses are
relatively small on annual time scales and likely reflect the fact that the diffusive flux measurements
were 2-3 orders of magnitude lower than the reported coastal stream loads. This study did not
consider the benthic flux of nutrients associated with recycled submarine groundwater discharge,
which is comparable to the terrestrial load of nutrients used in our model and therefore the impact of
desalination brine discharge on productivity may be greater as well.

Key Words: desalination, nutrients, productivity, coastal water,

The effect of sea state on the rate of Fresh Groundwater
Discharge in the Hanikra sea cave

1'NLY 'Y, mustafa asfur and jack silverman
['DN MTPRN DINN

The Fresh component of Submarine Groundwater Discharge (FSGD) has been an important source
of nutrients, dissolved inorganic carbon (DIC), total alkalinity (TA) and anthropogenic pollutants
to coastal waters, worldwide and along the Mediterranean coast of Israel. The loads of these
components are dependent on the rate of FSGD, which has been shown to be strongly modulated
by the hydraulic head and tidal or wave pumping. In this study we are investigating the effect of sea
state on the rate of FSGD in the Rosh Hanikra sea cave by comparing the rate and composition of
groundwater discharged from a spring above sea level and the gradients of Salinity, Temperature, TA,
DIC, pH, major ions (Na, Mg, Ca, K, Mn and Sr) and dissolved nutrients (SiO2, NOx and PO4) from
the back of the sea cave to its entrance. These measurements have been conducted at least once
a month since October 2018, before and after rain events and under different sea state conditions.
Our preliminary results show a positive correlation between sea state and sea cave gradients, and a
negative correlation between sea state and spring discharge rate. The results already demonstrate
the amplification of FSGD by wave pumping action

Key Words: Groundwater, wave pumping, Alkalinity, sea cave
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The case against local food policy

Pierre Desrochers
University of Toronto

Population and climate change

Joanna Desrochers
University of Toronto

Dissolving the controversy through concertation. Using the
territory to establish a pipeline

Brice Auvet
Hebrew University of Jerusalem

| propose to explore the local controversy sparked by the construction of a large scale pipeline
in the South of France. This natural gas infrastructure was designed to increase the connection
between the French Mediterranean shores and the north of Europe. It was supported by a strong
consultation (“concertation”) policy set up by the project director to ground the project. According to
the sociology of controversies, these moments offer a perspective to open the black box of socio-
technical apparatuses. During socio-technical controversies, stakeholders must explain themselves,
knowledge is questioned. However, my field work revealed a tensed situation but the absence of
knowledge and expertise discussion. The local inhabitants impacted by the project felt ignored.
They radicalized their opposition. Here, | propose to explore the politics that shape this controversy.
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Precisely, | describe the strategy and the use of “concertation” to securize the project trough the use of
geographical knowledge. The concept of territory (“territoire”) appeared as the political corner stone
to ground the project and isolate the opposition. With this presentation, | emphasize the importance
of political strategy and power relations in the shaping of socio-technological controversies.

Key Words: Geography of energy, Geopolitics, infrastructure, Crau (France)

Spaces of knowledge and ignorance: Geographic aspects of
critical bibliometrics applied to e-waste studies

Nelly Leblond, Yaakov GARB
Ben Gurion University

Bibliometrics is the quantitative analysis of scientific publications based on content and metadata
(title, keywords, abstract, references). Despite the method'’s radical roots, most current applications
are bland. Here we demonstrate how bibliometric tools can offer more critical insights into the
formation of knowledge and knowledge gaps on global issues, allowing geographers to analyze the
dynamic interaction of topic and place in where and how these are defined and tackled. We illustrate
this through examining the evolution of academic literature on e-waste—the 50 million tons globally
of discarded electric and electronic equipment now generated annually. We arrayed bibliometrics
and GIS to locate places processing e-waste documented in two corpuses built from SCOPUS (6317
documents 1999-April 2019) and Web Of Science (4594 documents 1999-2019). Analyzing these
e-waste hubs, their biogreographical characteristics and the contaminants studied reveals biases
that should be considered when transferring and generalizing results. Combining our identification of
three dominant framings of the issue (contamination, metal recovery, management) in this literature
with our own field observations in an e-waste hub highlights the skewed and patchy evolution of
academic knowledge on this global problem, and how bibliometrics can assist critical geographers to
map and fills the gaps.

Key Words: e-waste, bibliometrics, undone science, STS, geography of waste

Big problems, small places: Toward a micro-geographic
approach to e-waste burn sites

Yaakov Garb, Nelly Leblond and John-Michael Davis
Ben Gurion Univeristy

Through images of black smoke, melted plastic, sacrificed burners and exposed neighbors, the
problem of e-waste and e-waste burning has gained broad recognition. But, while imagined and
studied as a global problem, oriented along an axis of the Global/South, it occurs overwhelmingly
in a few spatially confined hubs. Within these hubs, much e-waste processing activity (sorting,
refurbishing, and dismantling) is relatively innocuous, with the most hazardous burning of cables for
copper extraction relatively spatially constrained. And while the release and impacts of contaminants
from burning has been massively studied, little is known about spatial patterns in the extent, presence,
transport, and uptake of the contaminants. In this talk we present our efforts toward a more spatially
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comprehensive, multi-scalar and explicit account of e-waste burning. Using extensive field work and
interviews, remote sensing, and portable X-ray Fluorescence spectrometry (pXRF) we describe and
explain (1) the localization of regional e-waste activity within an informal specialized industrial clusterin
the West Bank, (2) of burning activity to hundreds of small sites in governance vacuums in and around
these villages, and (3) patterns in and geophysical determinants of contaminant concentrations and
transport from these sites over four orders of magnitude, from kilometers to meters.

Key Words: e-waste burning, micro topography, soil contamination, lead, copper
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Challenges in assessing the spatial and temporal trends of oil
spills in the Mediterranean Sea

[ Dy ,npIa Y0'N 211D |I'D
N9'N NL'DI2IIN

Since shipping industry using hydrocarbons, the degradation of the sea due to shipping pollution has
been recognized as a major concern. Increasing global energy demands have led to the ongoing
intensification of hydrocarbon transportation by sea. This study gives an overview of accidental oil
spills (REMPEC and ITOPF) and illegal discharges (EMSA) of oil pollution in the Mediterranean Sea
between 1970 and 2018. According to ITOPF and REMPEC data in the last 50 years, there has been
a significant decrease in large tankers accidental oil spills. On the other hand, the number of illegal
discharges is very high, with localized concentrations in offshore areas.

The results show the different spatial distribution of accidental oil spills (REMPEC) and detection's of
illegal discharges (EMSA) when accidental oil spills are located closer to shore, and illegal discharges
mostly occurred far from the shoreline (deep sea). The mitigation of accidental oil spills achieved in the
past decades have been the result of a set of initiatives and regulations implemented by governments,
but there is still an adequate solution to the problem of preventing illegal discharges the contribute to
Mediterranean Sea pollution by hydrocarbons significant amounts.

Key Words: Marine environment, spatial analysis, statistical analysis, shipping, oil pollution
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The Territorial Delineation of Flow: Revisiting the Regional
Planning and Settlement of the Lachish Region

"y It
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After independence in 1948, Israeli modernizers started to systematically consolidate the National
Water Carrier (henceforth NWC, est. 1952-1964) sprawling from the abundant north to the scarce
south. However, this invisible flow system went largely under the radar of planning histories that
tend to focus on the first Israeli masterplan. Drawing on Science and Technology Studies (STS)
methodologies, this research examines the ways in which nascent state ministries and pre-state
Zionist institutions translated ideas to reality through the delineation of water infrastructure and
settlement networks. It focuses on the settlement of the Lachish region (est. 1954- 1955) adjacent to
the northern Negev desert, as the first convergence of these competing agencies. The project aligned
the interregional water system of Yarkon-Negev (the primary stage of the NWC), with a regional model
aimed at the incorporation of agricultural settlements and the new town of Kiryat-Gat. This research
points to a clash between two development models implemented by these agencies: the statehood
regional and urban planning model, whose economic base was hierarchy and connectivity, and the
pre-state rural model, which was determined by the delineation of the water system. This system
prioritized a total-area development undermining the hierarchical layout initiated by the state planers.

Key Words: Regional Planning Flow System Statehood

ND'N NVDIAIIN ,D"WN 60-N N'YNIYN N'DIAINAN NTIANND D1
1'W D'WIY DIDIAINA :N'DIAINA-'DDIN

163



[2'T "2

['2 DIpND TWpa 0D TANN NI'NAY DO -D'W'YP DV NI'DLIN NIBN
190N NNIYY 1'V2 DMIANNN D'Y'Yp

[ID"NX NN DY [N Ty
ND'N NV'DIQAN NPNNY 1N |1DN
[2'N 712 NL'DNANIN

D'Y'WPN "N SV NIY'DWN N2'0N 'D9) D'W'WRD W'Y NIWAINI NIYINNNT DNIANN N20 pnnd yp)
No1'MI DNN'YA W'Y NIV ,NMNAN NITIYA NN 20, NNINENINNA DN NIDN DT 1N
.0Ipna |pTm?

NPTN NYINNI N220NN 2N XINY Y'wpn YW NWAIN ,0IpnY DR |2 WWp ,0NIANN N OY NINoN
D'"N NID'N 72N AXXIMNDI NNIA NMNAN NIDNNWAT NNIN YY MY TIXA DN "sense of place" pAY]
.NNI3A

(NS0 NIDN) N2DN DY HXLIAN AIX'D DIPNS WPI DIPNN DY NN2'N 2 NI2A DXNN D'

D'Y'WPY NNIIWNL DIYA DIANNAN D'Y'WP |2 DIPNY TWpn NTNA DTN ONXN [N 'N2IN pNnn
JI'0INN NIDNA D'DPNYN ,0'ID DAY DNIANNAN

WP TXDI NIMLIN NIDN DNYYN O 12102 D'W'WR TXD [IN2Y X' 1pNnn NV pnnn Non
.NDNI NOPNYN NMIDIN IX NIIN'YN DNA'20Y

DN N OW N'HLIN NON KT DIAINT [IDRY D52 |I'NIN,DNIWN DI 'T2IN2 D'Y'WP 11N DPIN N0'W
DIPNY PN NN ."0AIWNN NINPAN Y2 DX DI DI 11 1T DN MY WP )2 NN0DD NWpan .oIn
JNN2N W NMNAN NIDNNWN L, DIPNN DY NN2'WN YW DNYN D'DPWNN NHNA D'0MDN 150N ™Y Nyap)

,N20Y NI' PTN WP NIBPWNA D' DAY DIANAN D'Y'Wpn DY NINLINN NIDNN D'NXNN
,N220N DY NND'M 0'9PWNAN 0'0MD NIND N'Y 0N D'Y'YPN .0y DMMIANND D'W'WRD INIYN2
JI'MN2N NIDSNNWN D'DPWNN 00D NI DN

DIPNY WP NI'NAD D2 wnw NIDID NIV NIDN ,D'NIVAYA D'XXNAN NN DDV IpNNNN NRponi (1T
DNY N2'202 010N D'V2ND YA 1IN YT §'0InY NIDID' NIV NIBN 2% 12yn .NiiY NI
.D"0ITIVD 022 VTN 'Y 5P NI XD D'W'WPN 1Y NIvAWN Dyl DIYN

DIPNA NPT ,DIPNY WP ,NIHDLIN NIDA NN NADIVINA :NNBN NIYN

ND'N NVDIAIIN ,D"WN 60-N N'YNIYN N'DIAINAN NTIANND D1
1'W D'WIY DIDIAINA :N'DIAINA-'DDIN

164



Large Scale Sensor Information Fusion Applied to Object
Recognition in Multidimensional Imaging

[nLIN 'LI00 ,AanvA |T,Alon Tairy ,jJnan N"INY
2212 |IMIA [2 NN

Object recognition of a geographic scene, which is based on multisensor data (information) fusion,
is a challenging task: each sensor data is an image with a unique geographic projection and unique
spatial and spectral resolutions, objects have a hierarchical spatial order, each object is a texture
of a variety of spectral responses and spatial neighbourhoods. The required throughput requires
processing a large amount of multidimensional data with a combination of algorithms that consumes
large computing resources.

We propose a machine learning (ML) model for supervised and unsupervised classification of textural
objects that reside in a geographic scene, using fused data acquired from various sources or sensors.
Our model takes into account the large volume of data and the complexity of the sought classes
of objects. This has some implications either in the algorithmic aspect of the practical software
implementation using high-performance computing techniques (and GPU programming).

Key Words: Multisensor data fusion, texture classification, high performance computing, GPU
computing

NNIX NNIXN DM pITID'WY D"ANN YT'N NNIPN YW Nth)'0
PNIW' 11D'N-D"

MAT N ,0IP 'O ,[T 9NN
AINNN

TIN5 ,21D'N-0'N TR NNIX NNIXN W 01191 19N YXIN — Y20 2¥N NDIWND N'IXD NN - RN
.2¥Unnl (115N ,12'20 '9IA YW 11 190N Wnwn Nt 'I9N .0"1'Y INKR 1pynl 0'Ya0N D'N0WN NN

NNNTN D2Y NNIX DPTIX 21w 092100 ,'11D 2NN AT NTT0 YW NIpLD'LLD YV DDIAN NNIXN 'D7N
DN2 ,20p'BN NN1A NIMAY NIP'VD'VLD 190N YNNI L,(12NVDD TV NAILPIN) DWYPYN MY Pwnl
NIIYN NIXIAPN |2 0'DTANN H0 DY DT DNWONAN  NNIYIEYXINN  NYIwn ,0"NIY DINopni DINM

01w DTN Nva

1IN ,N'DIAIDIV ,0'YPWNA [IAD ,0'D011 0NN 0INI NV IXXINND PI'T NN 1YWY N NXT oY TN
7DD TN DWILY NNY' [1AD ,0'27VN 'NHD NIHXPA NIYVDIN DA NIDAY N1 NOX NIV .0'MI0PI NY0IN
2N 119X N1DN] NNINTNA VIAp HX2 D'XXNIN D'YAIN D1L,pWnnl Ypip 'KINN YowINN NNIX 121N
NYYXN NJ0N2 WIN'Y A0 7Y Yyn [pN N'OD 2py "IN NNIXD NOXOW D'WAIN AID ,'2vnn Y1Oan 'Nia

YND DNITN] (0N )Y NIX D'XNND DNWHXA ,0IIDN 0NAA DTN )INN NIWA DO K 1Y NAYINY

,0DIN ,011IaN 0'NLVY YYPW N AN 19MY D'DAN KIN N'XIND NN VBN NNIX NNIXN BN
229 NNINDI N'WOIN NIXA WAL DT DM . AXAN DY IPI0Y NAY NIINA WX DM DROpN

AN, NAIRIRD ,NTNNTO ,PINNA DY :NN5N NIM

ND'N NVDIAIIN ,D"WN 60-N N'YNIYN N'DIAINAN NTIANND D1
1'W D'WIY DIDIAINA :N'DIAINA-'DDIN

165



NNALI'D [AND |2 PININ AY'N NIYVXNANID NIMIN DT DN [I'DN

[N'AD 10D ,jAn NNV ,I5W Dyi
[IMIA [2 NV'DIAIIN

NINNBNNY XN ,[10YWN N2IYNA 11271 217N 0T NIMYN NINDA XY WX NN NN 10O
D'OT 19501 NN 241N 2NN .0HYWNYD 0DITH 2N 19201 1T NBIPNA DXIW' YINA 0T 1N
D'OYNM NN'DOY N'WIOWN NXAN VXK NNNT 'YWV ('A% NNAVN OV .NI'0A1 0T 0'02 DY NIWN
0'277T .2A12 NAIWNN D'DYTA NNXK NN NNTEL,(NApY) NOUKY DOWNM NMNN TN nYY01 ,NYND
192 NIYXANA 1N NIANJL PNY NIFTINT 090 NI0'WA NIRUDXNNA QNI NINTR 07T TIANa ,Nimn
112NQ NN TN DI AR [IXN2A DXNNPXIN 19N NMYN 12 5Y 1121 NIDRMIDANR DDYT.pINNN YN
NANNIN NINMN N2V NINNKD DIWN YW DNPNN2A .IT 117101 1480 YW pNan Y™ 12X 12XIN DINYI NBY
11'X N2VN PRV TNYN DT ITRKY D'N2'20N DNANKD 2pY 12V2 1NN WX NI NN 0'WR NYN

2VIYN 1202 N2V NIPMyR DDYTA WA DM L0 .00 TV NXON NIXA 1PNl 1p0)

OW D1IY D'YXAN T DY N2V NP'MY NN T NIDAYIEMONY NN N1 ONN [IN22 NN IpNnn Non
PP NIN'N [21 DB UINX MIDXN 0™ ,0M0BIN D11 YW AXIYN NIV AT IpNna .pinn nw'n
,DNWN Y2 DIINIE D110'PA (ALOS- PALSAR, Sentinel-1, SIR-C) 01 7' |2 AXIWNA .ATY NTIAyA
D215 S TIAY XINA NN T NINDENRD N HY 210pal CTh Dinna SIR C 1% p 2 oy
NINXINN .N2IN1 N'ANTA ANXIZIT 2py NIP'MY 0'DYT NN N NN XY (Landsat 8, Sentinel-2) D"'ODIN
D'OYTN OW §'PN 11D YXIN IpNNN DY YN 25 ,N2YIA NIPMY DDYTNIND [N DX D D21V NN

JMNTN N2Ya Nimnn

NIPMY 0T ,NRAIDINDIN,PINA DY NN NN

PINTN NY'N 'VXNKA DI DITA DY N"IWY NyBWN 'In't

AN NINY ,A1221N [2N NN [NIN',A12N102 |T,'K1N Y11y
JA1 [IMIA [2 NU'ONANIN

NWYNY XIN QWY .M2IVn I 11X Yy N2 0Dy NIXDPNN DINNA NN 1Y DUINN DY) 0wy
D'aWY NINJIA NI NIROPN NIND'YDIE DDITAY Y5 DA DINN XIN 12 AT DIPNRA NNIX WX [N 2D
DOITAN DY NYVOWN IN ,NTYWA 0'D2AINN DANYNAN DY NINNNNA NXXIND DOITA2 DUAIDIT'D 01 09N
X2 NITTN VI NNWONN NP1 pINTN QYN NIAIDID0 .9Y0 Draxkwnn Sy NNNN 'K TWXD DA N1
D'AIDN D"OIA-XI D"OI DMIAN DWYARN ADITDN DAXA DY VTN NYAPY D'NNX DY NI NIMon
NpY YW NYOWNN NIAN .DAWY NPYY D117 YW N'HDI0PD0N NAIANN |I'BX DPOIY 0'VYN DNPNN .0IIY
TPANN NTIPNN .NITYWA DMWY DY NITTINNNY NPT NIXDPN NIAILIIDL NN D' TYX NN NTAIDN
212! [TAIND DNAY WYl DN NITYWA YID1 WX HSWDIN 1120 AWVN DY ININJIN 09210 WX 01N DITAd
DMTPIN 05w DN DITAL 0'YNN DUADITON DU [I'DNX X' NN IPNNN NNLN . NIvNwn
NPl pINNN NN IYXAND DR DMWY 1N NNWOND NI'NAN NIRIY NIDIHX] QWY NINJIAN NNXIND
TWAND 11N21 DM DIT]A QP12 NTYWA 12TAN IpNY D1IDNA NTY 101 YXIA L2019 DDIAIX -1I' D'WTIN]
20NNVPDD NIYXANI NITTNA 1YXIA DN PNNA DRI NID'DXA 1127 YW 09190 1NN N2 Tan 1'Ynna
NIYXNNA DI2'Y ,NYVYN NN12 NHI0PDON AN'MNN DY Nyownn N1'N2S ASD Fieldspec HiresNG 4nTw
NITTA DY 219'WA IVXINN NITTAN .[DN 'Y NDLIN NHI0PD0-1021N NNYXN NIYXANAL, NN NNYXN
2ITA DY NONIMN AT 10NN 71021 ,DDITAN YW N'ONA'0IVIDN NID'VON NN (IRGA) NIADITD

ND'N NVDIAIIN ,D"WN 60-N N'YNIYN N'DIAINAN NTIANND D1
1'W D'WIY DIDIAINA :N'DIAINA-'DDIN

166



D'2IDVN "2 DMARIT'ON 0D TANN ONN PITAY NN SY DININ NIND AN YXANN DN 0N 00NN
DITAN MY TIND NWNN WYXAND 10 T 0'8] DI

D'AYY ,NpY NIXDPN ,pININ NYN :NN5N NN

Amiaz Playa and Makhtesh Ramon , Southern Israel, as
Vicarious Calibration Sites for spectral imaging orbital
sensors

AT 2 DN LMOWYID 0N NONIT
22N DN NU'DNIIN

Vicarious calibration (VC) of satellite sensors is an important routine procedure executed by all space
agencies during the lifetime of a space mission. In VC, a known and stable area is detected temporally
to follow possible radiometric and spectral deteriorations of the onboard sensor. In general, VC
requires well-known terrestrial targets that have bright reflectance, are stable throughout the year,
are free of vegetation and clouds, and can be easily reached by skilled personnel to conduct ground-
truth measurements during the satellite overpass. There are several such sites worldwide, in both the
southern and northern hemispheres, which are frequently used today by NASA, ESA and other space
agencies (CEOSS website: see USGS https://calval.cr.usgs.gov/apps/makhtesh-ramon

In the coming years, new Spectral Imaging (IS — terms also as hyperspectral remote sensing (HSR))
sensors will be mounted in space. while other sensors are already there (e.g., , DESIS of DLR, PRISMA
of ASI), several initiatives are under advanced planning such as CHIME of ESA, EMIT of NASA
and SHALOM of ISA. the VC process is extremely important relative to the available multispectral
sensors: It requires three different calibrations: radiometric, spectral and thematic. Accordingly, VC of
Sl sensors (with hundreds of spectral bands), will play a major role in the satellite operations. therefore,
space agencies are seeking these days, appropriate sites that will fulfill the three calibration issues. To
that end, we are collaborating with all space agencies (that are targeting the HSR technology ahead
NASA, ESA, ASI, ISA and DLR) and offer them two sites in southern Israel that can be acquired over
the same overpass: one for radiometric calibration and the other for spectral and thematic calibration.

The radiometric calibration site is located at “Amiaz Playa” in the Dead Sea rift. The area is 4 km long
and 6 km wide, characterized by a homogeneously bright playa made of silty carbonate. The area
is easily accessed and has been widely examined with airborne HSR sensors using the Supervised
Vicarious Calibration method for radiometric assessment and correction (Brook and Ben Dor 2011).
The area was also found to be an excellent site for calibrating the former USA HSR orbital sensor,
Hyperion in 2015. The spectral/thematic calibration site is Makhtesh Ramon (MR), located 25 km
southwest of Amiaz Playa. MR is one of the most interesting and powerful calibration sites for HSR
sensors, termed a “natural laboratory”, and it is a National Geological Park and Reserve. MR (40 km
long, 7 km wide) is an anticline with an eroded central valley, mostly drained by a single creek. Steep
walls (400 m in height) bound the valley, with friable sandstone at the bottom and more resistant
limestone and dolomites at the top. The exposed area is rather flat and consists of pure mineralogical
exposures of kaolinite, alunite, montmorillonite, calcite, dolomite, marl, gypsum, basalt, tuff, andesite,
chert, sandstone, and iron oxides (hematite, goethite), which can all be found within short distances of
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each other. Because of the arid conditions (25 mm annual precipitation), there is only minor vegetation
in the MR area and there are fewer soil types. The area is mostly cloud-free throughout the year, and
several weather stations that collect information on a diurnal basis have been dispersed throughout
the area. More than 300 scientific papers and reports have been published about the MR area and its
nature (geology, climatology, ecology, and more). Precise, high-scale maps presenting the geology,
pedology, geomorphology, and topography of the area are available in both hard and digital formats.

In this study , we will use the SVC method on Amiaz playa and also demonstrate how Makhtesh
Ramon can be used for spectral and thematic calibration for EMIT, PRISMA and DEISIS missions.
The MR area was covered by 25 overpasses of airborne HSR sensor and integrated to a mosaic,
that covers all MR area with full spectral cube of 420 bands. we will create thematic minerals maps
that characterized MR consequently defining a spectral library of pure minerals such as: calcite,
dolomite, gypsum, kaolinite, ilite and iron oxides,. these mineral maps that are based on a very
accurate reflectance cube of the entire MR can be used as an important source of data for spectral
and thematic calibration of any HSR sensor. A protocol on how to perform the VC over this area will be
developed combined with sophisticated ground truth approaches , using Drones and human spectral
measurements.

Key Words: remote sensing vicarious calibration sensors
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